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weight of the silica gel (or silica gel plus im-
pinger) to the nearest 0.5 g. Record this in-
formation (see example data sheet, Figure 4-
5), and calculate the moisture content, as de-
scribed in Section 12.0.

11.2 Approximation Method. Combine the
contents of the two impingers, and measure
the volume to the nearest 0.5 ml.

12.0 Data Analysis and Calculations

Carry out the following calculations, re-
taining at least one extra significant figure
beyond that of the acquired data. Round off
figures after final calculation.

12.1 Reference Method.

12.1.1 Nomenclature.

Bws = Proportion of water vapor, by volume,
in the gas stream.

M,, = Molecular weight of water, 18.0 g/g-
mole (18.0 1b/1b-mole).

Pmn = Absolute pressure (for this method,
same as barometric pressure) at the dry
gas meter, mm Hg (in. Hg).

P«q = Standard absolute pressure, 760 mm Hg
(29.92 in. Hg).

R = Ideal gas constant, 0.06236 (mm Hg)(m3)/
(g-mole)(°’K) for metric units and 21.85
(in. Hg)(ft3)/(1b-mole)(°R) for English
units.

Tm = Absolute temperature at meter, °K (°R).

T«a = Standard absolute temperature, 293 °K

(528 °R).

Vi = Final volume of condenser water, ml.

Vi = Initial volume, if any, of condenser
water, ml.

Vm = Dry gas volume measured by dry gas
meter, dem (dcf).

Ve = Dry gas volume measured by the dry
gas meter, corrected to standard condi-
tions, dscm (dscf).

Vuwesay = Volume of water vapor condensed,
corrected to standard conditions, scm
(scf).

Vwsysgy = Volume of water vapor collected in
silica gel, corrected to standard condi-
tions, scm (scf).

Wt = Final weight of silica gel or silica gel
plus impinger, g.

W; = Initial weight of silica gel or silica gel
plus impinger, g.

B = Viesd * Vsg(sid)
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Y = Dry gas meter calibration factor.

AV, = Incremental dry gas volume measured
by dry gas meter at each traverse point,
dem (dcf).

pw = Density of water, 0.9982 g/ml (0.002201 1b/
ml).

12.1.2 Volume of Water Vapor Condensed.
(Vf - Vi) PwR T
Psth w

=Ky(Vs - V)

Vine(std) = Eqg. 41

Where:

K; = 0.001333 m3/ml for metric units,
= 0.04706 ft3/ml for English units.

12.1.3 Volume of Water Collected in Silica
Gel.

(W =W,) RTyq
PsthWKZ
= KS(Wf _Wi)

Visg(sa) = Eq. 4-2

Where:

K> = 1.0 g/g for metric units,
= 453.6 g/1b for English units.

K3 = 0.001335 m3/g for metric units,
= 0.04715 ft3/g for English units.

12.1.4 Sample Gas Volume.
— Vm Y Psttd

Vm(std) - PsdT Eq 4'3
m

=K,y o
Tm
Where:

K4 = 0.3855 °K/mm Hg for metric units,

= 17.64 °R/in. Hg for English units.

NoTE: If the post-test leak rate (Section
8.1.4.2) exceeds the allowable rate, correct
the value of Vm in Equation 4-3, as described
in Section 12.3 of Method 5.

12.1.5 Moisture Content.

ws

12.1.6 Verification of Constant Sampling
Rate. For each time increment, determine
the AVn. Calculate the average. If the value
for any time increment differs from the aver-
age by more than 10 percent, reject the re-
sults, and repeat the run.

12.1.7 In saturated or moisture droplet-
laden gas streams, two calculations of the

Eq. 4-4

Viwestd) ¥ Visgistd) T Vin(sta)

moisture content of the stack gas shall be
made, one using a value based upon the satu-
rated conditions (see Section 4.1), and an-
other based upon the results of the impinger
analysis. The lower of these two values of Bus
shall be considered correct.
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12.2 Approximation Method. The approxi-
mation method presented is designed to esti-
mate the moisture in the stack gas; there-
fore, other data, which are only necessary
for accurate moisture determinations, are
not collected. The following equations ade-
quately estimate the moisture content for
the purpose of determining isokinetic sam-
pling rate settings.

12.2.1 Nomenclature.

Bwm = Approximate proportion by volume of
water vapor in the gas stream leaving
the second impinger, 0.025.

Bws = Water vapor in the gas stream, propor-
tion by volume.

M, = Molecular weight of water, 18.0 g/g-
mole (18.0 1b/1b-mole).

Pmn = Absolute pressure (for this method,
same as barometric pressure) at the dry
gas meter, mm Hg (in. Hg).

P«dq = Standard absolute pressure, 760 mm Hg
(29.92 in. Hg).

R = Ideal gas constant, 0.06236 [(mm Hg)(m3)]/
[(g-mole)(K)] for metric units and 21.85
[(An. Hg)(ft3))/[(1b-mole)(°R)] for English
units.

Tm = Absolute temperature at meter, °K (°R).

T«a = Standard absolute temperature, 293 °K
(528 °R).

V¢ = Final volume of impinger contents, ml.

Vi = Initial volume of impinger contents, ml.

Vm = Dry gas volume measured by dry gas
meter, dem (dcf).

Vimea) = Dry gas volume measured by dry gas
meter, corrected to standard conditions,
dscm (dscf).

Vwesgy = Volume of water vapor condensed,
corrected to standard conditions, scm
(scf).

Y = Dry gas meter calibration factor.

pw = Density of water, 0.09982 g/ml (0.002201
1b/m1l).

12.2.2 Volume of Water Vapor Collected.

(Vf _Vi) PwR Tyq
PeaMw
= Ks(Vf _Vi)

Vive(sd) = Eg. 45

Where:
K5 = 0.001333 m3/m1l for metric units,
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= 0.04706 ft3/ml for English units.
12.2.3 Sample Gas Volume.

V,Y P,.T
Vinad) :mp—TmStd Eq. 4-6
std 'm
=KgY VinPm
m
Where:

Ke = 0.3855 °’K/mm Hg for metric units,
= 17.64 °R/in. Hg for English units.

12.2.4 Approximate Moisture Content.

V.
By=— 4B = Eq 47
Vived) t Vin(sta)

= Vuemd L 0005)

Vieed t Vi(sta)

13.0 Method Performance [Reserved]
14.0 Pollution Prevention [Reserved]
15.0 Waste Management [Reserved]

16.0 Alternative Procedures

The procedure described in Method 5 for
determining moisture content is acceptable
as a reference method.

17.0 References
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ond Edition). Danielson, J.A. (ed.). U.S. En-
vironmental Protection Agency, Office of Air
Quality Planning and Standards. Research
Triangle Park, NC. Publication No. AP-40.
19738.

2. Devorkin, Howard, et al. Air Pollution
Source Testing Manual. Air Pollution Con-
trol District, Los Angeles, CA. November
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3. Methods for Determination of Velocity,
Volume, Dust and Mist Content of Gases.
Western Precipitation Division of Joy Manu-
facturing Co. Los Angeles, CA. Bulletin WP-
50. 1968.
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18.0 Tables, Diagrams, Flowcharts, and Validation Data
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Moisture Sampling Train-Reference Method

Figure 4-1.
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SCHEMATIC OF STACK CROSS SECTION
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